The processes generated exhaust gas with low-concentration PCBs in large quantities after destroying high-concentration PCBs, which still cannot be disposed of. In present, activated carbon (AC) is used to adsorb residual PCBs after disposal of high level PCBs. In this study, we try to destroy PCBs of low concentration on the AC.
After carbonization at 700 °C, the AC-supported iron was characterized using X-ray diffraction (RINT-UItima PC, Rigaku) to examine the graphite-like structure after loading the AC with Fe during carbonization, and the crystal structure of iron compounds on the AC.
To investigate the changes in the functional groups with carbonization, Fourier transform infrared spectroscopy (FTIR) analysis was used. All the IR spectra were measured at 4 cm-' resolution on an FTIR spectrometer (FT-1R8400, Shimadzu). The samples were prepared in the standard manner in KBr using the modified pitch (D15) with a KBr ratio of 1:100.
Test decomposition system
The PCB used in this study was PCB-153, which is the main component in Kanechlor 600, a Japanese commercial PCB mix. Fig. 1 shows a schematic diagram of the test decomposition system. The length of silica tube was 700 mm, and the inner diameter was 20 mm. One milliliter of PCB-153 solution (10 ~ig/m ¢hexane) was injected at the inlet of the electric furnace and the decomposition process was continued for 2 hours. After decomposition time arrived, the reaction atmosphere of nitrogen was kept, and the decomposition equipment was air-cooled down to room temperature for 30 minutes. The exhaust gas was introduced to impingers filled with 100 m ¢ -hexane) was injected at the inlet of the electric of toluene to collect products after decomposition. PCB homologues and biphenyl trapped in toluene and adsorbed on AC-supported iron after decomposition were quantified using gas chromatography-mass spectrometry.
Gas Chromatography-Mass Spectrometry (GC-
MS) Analysis
The analysis was performed on a GC-2010 series gas chromatograph (Shimadzu) equipped with a capil- 
Results and Discussion
Carbonization behaviors of AC Characterization of AC Table 1 lists the surface area, pore volume, and particle size distribution of the two kinds of AC which we made, and those of the original AC was also shown. The median particle size of LaFe-AC was three times larger than that of IRFe-AC, while LaFe-AC had also higher BET surface area and greater porosity. On the other hand, the median particle of LaFe-AC was 5 % smaller than that of original AC, the surface area and the pore volume of LaFe-AC was 10 %/ smaller than that of original AC. Generally, BET surface area and porosity reflect the adsorption capacity of AC, and they are strongly correlated. These results imply that LaFe-AC had the adsorption capacity as original AC.
Characterization of AC-supported iron
The Fe concentration in IRFe-AC was 374mg/g-AC, which was eight times more than that in LaFe-AC (45.1 mg/g-AC). SEM images of IRFe-AC and LaFe-AC are shown in Fig. 2 . The image in Fig. 2(a) shows the high density and high distribution of Fe on both the surface and within IRFe-AC. Fig. 2 AC. Fig. 4 shows the X-ray diffraction patterns of the AC-supported iron. Fe metal was the greatest component in IRFe-AC, while Fe::O, was the greatest compo- 
Decomposition Experiment
The efficiency with which the two AC-supported irons destroyed PCB-153 was expressed using the de-composition rate, calculated using:
where co is the original concentration of PCB-153 before decomposition, while c is the residual concentration of PCB-153 after the decomposition process. was not trapped in toluene. It can be considered that at low temperature adsorption process played more important role than decomposition process.
Influence of Experimental time
When IRFe-AC was used as a catalyst, the decomposition rate did not vary much with time, as shown in Fig. 8 
